Presentation of Data for Radiological Use
The data required for each radionuclide can be conveniently arranged in tabular form, as shown in Table  A -1. This general method of presentation has now been used in many publications, including Slack and Way (1959) ; the National Council on Radiation Protection and Measurements Report No. 28 (NCRP, 1961) ; Brownell et al. (1968) ; Blichert-Toft (1968) ; Dillman (1969 and 1970) ; Martin and Blichert-Toft (1970) ; Dillman and Von der Lage (1975) and NCRP (1978) . The early report of Slack and Way (1959) covering 18 radionuclides of biological or medical interest, was particularly detailed and included references, decay schemes, particle spectra, supplementary graphs, and explanatory material; it contained essentially the information exemplified by Table A-1 except for columns 5, 6 and 7. Brownell et al. (1968) presented information on the photon components of 16 radionuclides of interest in medicine, giving essentially the information of Table A -1, excepting for columns 5, 7 and 8. Blichert-Toft (1968) covered 53 radionuclides with a presentation similar to that of Slack and Way except that he did not illustrate the particle spectra; he gave essentially the information of Table A-1 except for columns 5 , 6, 7 and 8. Dillman (1969 and 1970) using nuclear data from Lederer et al. (1967) covered 54 radionuclides of interest in medicine, giving much the same information as Blichert-Toft and tabulating the result in a form resembling Table A -1, but without the information of columns 5, 7 and 8.
Of the more recent reports, that of Martin and Blichert-Toft (1970) gave much physical information tabulated as with columns 1-7 (except 5) of water, within which 90% of the emitted energy is absorbed. The data are from Berger (1969) . The curve for electrons is plotted against the initial energy of the monoenergetic electrons. The curve for beta particles is plotted against the maximum energy of the beta-particle spectrum. The beta-particle curve is a smooth curve through the points for 25 radionuclides with simple beta spectra. Of these 8 are positron spectra, and 15 have allowed shapes.
which may frequently be treated as nonpenetrating ({3 particles and electrons and also photons with energy ~ 15 ke V-see Fig. A.1 and A.2 for R 90 for photons and electrons) have been grouped and summed. Values of Lli for photons with energies 0.10 to 0.99 Me V and 1.00 to 1.99 Me V have also been grouped and summed, since it will generally be sufficiently accurate to apply a single value of</> for each of these ranges (see Figure B . 7, Appendix B). Other photons have been listed individually with appropriate values of Lli (however, for these nuclides the energy range covered by these individual photons usually proved to be small, so summed values for these groups are also cited).
Readers should note that the quantity represented by the symbol Ll was called the equilibrium dose constant in earlier papers and reports. Tabulations of Ll available at present give values in gram rad per microcurie hour (grad µCi-1 h-1 ). To convert these values to the energy emitted per nuclear transformation, expressed in picojoules (pJ), divide by 13.32 (exactly).
It may be necessary to use other tables of data for certain radionuclides, as shown below.
To illustrate the convenience of an appropriate tabulation of nuclear radiation data, an elementary dose calculation is performed with the data of it is convenient to arrange the radiation types in each of the three categories in order of increasing Rgo. Column 8 gives the exposure-rate constant for each photon type separately, using the equation
where µen! pis in cm 2 g-1 , Ei in MeV, and the mean energy expended per unit charge in air has been taken as W le= 33.7 J c-1 . The exposure-rate constant is given to facilitate comparison with hitherto conventional methods of dose calculation but is not used in the present computation.
Suppose, first, that it is desired to compute the mean absorbed dose to a sphere of water 10 cm in diameter (mass 524 g), with a point source of 65 Zn at the center.
Then the types i = 1 to 7 can be considered nonpenetrating, and i = 8 and 9 can be grouped together as penetrating, since they are seen from Figure B .3 to have approximately the same absorbed fraction. The radia- Suppose, next, that it is desired to compute the dose to a sphere of water about 2 mm in diameter (mass 4.19 mg). Then the radiation types 1to4 can be considered non penetrating, and all the others must be considered penetrating, and Table A-3 results. The energy-absorption coefficient is taken from Figure B .6 and the absorbed fractions from Figures B.4 and B.5. Then from Eq. (2.4-13) the mean absorbed dose per unit time integral of activity is DIA= 0.022210.00419 = 5.3 rad µCi-1 h-1 = 1.67 /4.19 X 10-6 = 0.40 nGy Bq-1 s-1 .
Evidently, the mean absorbed dose to the smaller sphere is about 10 4 times larger than that to the larger sphere, even though the fraction of the energy absorbed is larger in the larger sphere, for each radiation. This comes about, of course, because of the very different masses in the two spheres. It should be noted that in the earlier reports (Dillman, 1969 (Dillman, , 1970 the energy emitted by such metastable states was included. 3 Data are not given for all the radionuclides listed in Dillman and Von der Lage (1975), but for 86 considered to be of particular interest in medicine (including all those listed in the reports of Dillman, 1969 Dillman, , 1970 . 4 Columns 5 and 6 give 4, = ~L1i, the summed values of L1i for the groups specified in the column headings. To convert values of E to picojoules (pJ) multiply by 0.1602. To convert values of L1 to picojoules per becquerel second (pJ Bq-1 s-1 ) divide by 13.32 (exactly). 
